Specific insulin-like growth factor
Receptors of insulin-like growth factor I (IGF-I) on human erythrocytes have been characterized and it has been reported that the binding of IGF-I to erythrocytes decreases as the cell ages (Hizuka et al., 1985; Polychronakos et al., 1983) . Recently an effect of IGF-I has been observed on cell differentiation as well as cell proliferation (Adashi et al., 1984; Kurtz et al., 1982; Schmid et al., 1983 Schmid et al., , 1984 . With respect to erythroid differentiation, Kurtz et al. (1982) have reported that IGF-I stimulates the late stages of erythroid differentiation independently of erythropoietin. Since K-562 cells, one of human erythroleukemia cell lines (Lozzio & Lozzio, 1975) , can be differentiated to more mature types of cell by many reagents (Andersson et al., 1979; Lozzio et al., 1981; Rutherford et al., 1979) , this cell line has been used to study cell differentiation. Recently, it has been reported that K-562cells have both insulin and IGF-II receptors, and insulin has biological effects on these cells (Xin-Zhi et al., 1983; Yamanouchi et al., 1985) .
In the present study, we have characterized IGF-I receptors on K-562cells, and investigated the biological effects of IGF-I on the cells. insulin binding with a potency that was at least1,000times lower than that of insulin (Fig.3) .
When the K-562cells were cross-linked to [125I]IGF-I with DSS, solubilized and electrophoresed in the presence of reductant, the major band migrated at Mr=130,000 (Fig.4 ).
An excess of unlabeled IGF-I blocked the formation of this band. 
Discussion
Receptors for IGF-I have been characterized in blood cells such as mononuclear cells (Rosenfeld & Hintz, 1980; Rosenfeld et al., 1981; Thorsson & Hintz, 1977) and erythrocytes (Hizuka et al., 1985; Polychronakos et al., 1983; Thomopoulos et al., 1981) . In the present study, specific IGF-I receptors on the human erythroleukemia cell line, K-562, have been identified and characterized.
[125I]IGF-I specifically bound to K-562cells in a time and temperature dependent manner, and the binding was saturable and reversible. Compared to IGF-I, the relative potencies of MSA and porcine insulin in displacing the [125I]IGF-I binding were10and1%, respectively. In addition, IGF-I displaced [125I]insulin binding to K562cells with a potency that was1000 times lower than that of insulin. These results show that K-562cells have specific receptors for IGF-I as well as for insulin. The IGF-I binding subunit was found to be Mr=130,000 by the affinity labeling technique. These data indicate that IGF type I receptors are present in the K-562cells. In contrast to our results, Xin-Zhi et al. (1985) reported that K-562cells had insulin and IGF-II binding sites but not IGF-I binding. This difference might be due to different iodinated IGF-I and/or heterogeneous K-562cells.
We have previously shown that the number of IGF-I binding sites per cell on normal human erythrocytes is approximately 20/cell (Hizuka et al., 1985) . In contrast, K-562cells have6000high affinity binding sites per cell for IGF-I. Thus, the number of IGF-I binding sites per cell on K-562 cells is much greater than that demonstrated on human erythrocytes. Polychronakos et al.(1983) reported that [125I]IGF-I and-II bindings to human erythrocytes were dependent on cell age. This is also true for insulin binding (Dons et al., 1981; Kosmakos et al., 1980) . K-562cells can be induced to differentiate mainly to early erythroblasts which can synthesize embryonic hemoglobin (Andersson et al., 1979; Lozzio et al., 1981; Rutherford et al., 1979) . In the present study, we found that [125I]IGF-I and [125I]-insulin bindings to K-562cells decreased as a function of cell differentiation induced by hemin.
In addition, hemin did not directly inhibit [125I]IGF-I binding to the cells (data not shown). Therefore it is thought that erythroid cells might loose IGF-I receptors in association with cell differentiation or maturation as seen with insulin receptors (Galbraith et al., 1980) . Recently, Yamanouchi et al.(1985) reported that insulin stimulated glucose uptake, and DNA and protein synthesis of K-562 cells. In the present study, as with insulin, the physiological concentration of IGF-I 
